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Visceral leishmaniasis in large Brazilian cities: 
challenges for control
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Abstract

The objectives of this article were to discuss the 
rapid spread of visceral leishmaniasis in urban 
areas of Brazil and to raise practical questions 
and perspectives related to control of the disease. 
Among the proposed methods, the elimination of 
seropositive dogs is the most controversial and 
least accepted by society. Its impact on incidence 
rates varies among studies (positive in some and 
relatively unimportant in others). Treatment of 
infected dogs, although widespread in veterinary 
practice, is based on studies with weak scientific 
evidence. Insecticide spraying of areas is more 
acceptable to the population, but is costly and 
operationally difficult. Intra and inter-urban 
factors have scarcely been studied and may affect 
control of the disease. Finally, the article discusses 
the use of deltamethrin-impregnated dog collars 
and vaccines, with high expectations for impact 
on disease transmission, although no product 
currently available on the market has been fully 
evaluated, so that further studies are required.

Communicable Disease Control; Visceral Leish-
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Introduction

Visceral leishmaniasis is currently a public health 
and urban health problem, given its rapid spread 
in Brazilian metropolitan areas and State capitals 
in the last 20 years 1,2,3.

In Greater Metropolitan Belo Horizonte, 
Minas Gerais State, the first confirmed autoch-
thonous case was in 1989, in the municipality of 
Sabará. In 1994 the first autochthonous case in 
Belo Horizonte was diagnosed, in the East District 
of the city, next to the municipality of Sabará 4.
Initially concentrated in the East and Northeast 
Districts of the city, the disease spread geographi-
cally to neighboring areas, with numerous cases 
occurring in the North and Venda Nova Districts 
and later in the Northwest and Pampulha Dis-
tricts, and currently showing an uneven distribu-
tion throughout the entire municipality of Belo 
Horizonte 5. From 1994 to 2005, a total of 757 
cases were reported.

Luz et al. 6 identified a rapid spread of the 
disease in Greater Metropolitan Belo Horizonte 
and low diagnostic capacity by the municipali-
ties comprising the Metropolitan Area from 1994 
to 1999. In 1994 and 1995, human visceral leish-
maniasis was reported in (17%) of the 36 munici-
palities, increasing to 15 (42%) in 1998-1999. Re-
cently, despite government efforts, the number of 
cases reported per year in Greater Metropolitan 
Belo Horizonte increased significantly (from 162 
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cases in 2002 to 262 in 2006) (Francisco Leopoldo 
Lemos, personal communication; 2008).

The current article focuses on three aspects 
of visceral leishmaniasis in cities: (i) spread of the 
disease in urban areas, using Greater Metropoli-
tan Belo Horizonte as an example, (ii) a debate on 
issues related to control of the disease, and (iii) a 
discussion of future prospects for control of the 
disease in the urban context.

Visceral leishmaniasis control

The geographic spread and urbanization of vis-
ceral leishmaniasis led to the need to establish 
more effective measures for its control. The ob-
jectives of the Visceral Leishmaniasis Control 
Program (PCLV) are to reduce the case-fatality 
rates and degree of morbidity and to decrease the 
transmission levels. Strategies include early diag-
nosis and treatment of human cases, identifica-
tion and elimination of reservoirs, vector control, 
and health education. The definition of measures 
to be developed is supposed to consider the de-
gree of risk in different areas, with the occurrence 
of human cases as the main indicator. The Pro-
gram’s new focus proposes to incorporate areas 
without human or canine cases into the surveil-
lance and control measures, thus aiming to avoid 
or minimize spread of the disease 5.

In keeping with the Ministry of Health’s cur-
rent proposal for Belo Horizonte, stratification 
of areas to be covered should be based on the 
cumulative incidence of human cases, plus in-
formation on canine infection and the environ-
mental situation in each area. The areas with the 
highest human incidence rates coincide with the 
districts with the highest prevalence of canine 
infection 8. Based on observations, canine infec-
tion also precedes occurrence of the disease in 
humans 4. Despite all the measures taken thus far 
(serological tests in dogs and household vector 
control in the last five years) the disease has con-
tinued to spread, reaching new areas every year.

This expansion can be attributed to several 
factors, ranging from flaws in control measures 
to inter and intra-urban differences. Limitations 
on control measures include difficulties in elimi-
nating the reservoir, insufficient vector control 
measures (mainly in relation to environmental 
alterations), and high cost, both financial and 
social. All these issues mean that the measures 
primarily focus on the most heavily affected ar-
eas, to the detriment of those less affected, which 
thus becomes a factor allowing geographic 
spread of the disease. In relation to intra-urban 
differences, situations related to the socio-envi-
ronmental context have received little attention 

in visceral leishmaniasis control. The epidemio-
logical diversity of the various affected districts, 
the vector’s adaptive capacity, and currently un-
known factors may be contributing to further 
spread of the disease.

The importance of dogs in the epidemiologi-
cal chain of human visceral leishmaniasis has 
been questioned 8. In addition to the identifica-
tion of other reservoirs 9,10, some authors have 
raised the possibility of humans themselves serv-
ing as a reservoir for the disease, principally in 
relation to leishmaniasis/HIV co-infection 11. 
However, the impact of these findings on trans-
mission of the disease in the urban context is still 
unknown.

Meanwhile, dogs have been implicated in all 
the reported outbreaks, and there is no report in 
the literature on visceral leishmaniasis epidem-
ics without the presence of infected dogs. Stud-
ies have already demonstrated the correlation in 
spatial distribution between canine and human 
cases of visceral leishmaniasis and that high ca-
nine infection rates increase the odds of transmis-
sion to humans in the presence of the vector 12.
Moreira Jr. et al. 13 found no significant associa-
tion between elimination of dogs and reduction 
in canine visceral leishmaniasis incidence rates. 
On the other hand, Ashford 14 and França-Silva et 
al. 15 demonstrated that the systematic culling of 
seropositive dogs led to a decrease in human and 
canine incidence in the areas studied.

According to a case-control study by Borges 16

in Belo Horizonte, dog owners have 2.17 times 
the odds of having visceral leishmaniasis as com-
pared to non-owners. As for the number of dogs, 
residents of households with only one dog had 
1.87 times the odds of acquiring visceral leish-
maniasis, and this risk increased to 3.36 for resi-
dents of households with two dogs, as compared 
to households without dogs.

The possible reasons for failure of dog culling 
are: lack of continuity, rapid replenishment of the 
canine population, other visceral leishmaniasis 
reservoirs, persistence of false-negative dogs due 
to the low sensitivity of the diagnostic tests, and 
delay in culling the seropositive dogs 17.

Culling of seropositive dogs is an increasingly 
unpopular measure, with low adherence by the 
community, especially among higher-income 
dog owners. Dogs are often considered members 
of the family. This involves a series of social is-
sues that are difficult to approach in the Brazil-
ian context. The leishmaniasis control program 
views dogs as reservoirs, but sacrificing them can 
mean a painful family loss, so that owners turn to 
alternatives like treatment of canine leishmani-
asis in order to avoid or postpone euthanasia for 
their pet. Owners are not concerned about col-
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lective risk, but about their pet’s well-being and 
survival. Changing this individual approach to a 
more collective vision requires an investment by 
disease control services in understanding the dog 
owners’ profile. According to current belief, only 
a small proportion of the population can afford 
to keep a dog under treatment, which may not 
actually be true. In addition to the potential risk 
of selecting strains that are resistant to treatment 
(which is the same used for human cases), there 
are still no studies on the impact of this measure 
on control of the disease or reliable studies on 
the costs, success, and failure of these treatments 
in Brazil.

We performed a rapid search for articles in 
the literature bases and found no clinical trials 
in Brazil reporting the results of canine treat-
ment. Noli et al. 18 conducted a systematic re-
view of studies on canine treatment and selected 
47 clinical trials. Of these, only one was a blind, 
randomized, placebo-controlled trial, 20 were 
controlled, non-randomized trials, and 26 were 
non-controlled. The trials were conducted main-
ly in Italy, Germany, and France. Despite the in-
complete scientific evidence, canine treatment 
is now well-established clinical practice in vet-
erinary medicine. Given this situation, individual 
animal and environmental control is imperative, 
since there is no standardized treatment to date, 
and thus no supervision or inspection of treat-
ment conditions.

Finally, Camargo-Neves 19 identified culling 
of infected dogs as the least cost-effective mea-
sure for the reduction of human incidence. For 
all these reasons, dog culling, one of the main-
stays of visceral leishmaniasis control, is difficult 
to implement and has encountered increasing 
resistance from society.

The other proposed measure for controlling 
visceral leishmaniasis is vector control. Dog own-
ers accept area chemical spraying better than eu-
thanasia for their pets. However, it is expensive, 
operationally more complex, and requires more 
human resources and inputs. Optimization of 
this measure has been attempted by defining pri-
ority areas. Greater effectiveness for this measure 
requires conducting environmental alterations 
that hinder the vector’s colonization of the area, 
which depends on behavior changes, a measure 
for which one expects medium and long-term 
results.

Finally, it is necessary to evaluate the contex-
tual factors that can directly or indirectly impact 
control measures. The first point is the fact that 
municipalities are structured differently and thus 
have different priorities. Municipalities that al-
ready have human cases of visceral leishmani-
asis tend to invest more in leishmaniasis control, 

while those in which the problem is still not vis-
ible tend to invest fewer resources.

Added to this fact are inter-urban factors that 
contribute to making the disease endemic more 
or less quickly. These factors include the popula-
tion’s age structure, prevalence of malnutrition 
and HIV infection, numbers of professionals 
trained to diagnose the disease, laboratory infra-
structure for performing tests, and others. These 
factors interfere directly in the disease’s case-fa-
tality rate.

Intra-urban factors include micro-environ-
mental characteristics that may or may not fos-
ter the vector’s persistence despite the control 
measures. A study in Greater Metropolitan Belo 
Horizonte identified the presence of animals in 
the vicinity and areas with characteristics of a ru-
ral-to-urban transition as micro-environmental 
factors associated with greater occurrence of hu-
man cases 20. França-Silva et al. 15 and Moreno et 
al. 21 noted that shorthaired dog breeds are more 
prone to the disease, thus highlighting the im-
portance of assessing the dogs’ characteristics in 
each location. Few such studies have been con-
ducted in our region.

Prospects for control

This situation leads us to reflect on the feasibil-
ity of developing measures to allow blocking the 
geographic spread and to decrease the number of 
leishmaniasis cases in large cities that are dense-
ly populated and have complex spatial organiza-
tion, like Belo Horizonte.

New control measures like deltamethrin-im-
pregnated dog collars, although showing promis-
ing results in the reduction of human incidence, 
are costly and difficult to monitor for use as public 
health control measures. Deltamethrin collars are 
an important measure for individual prevention, 
since they act as an effective vector repellant 22.

The search for an effective vaccine has been 
one of the key concerns of various research 
groups. The pioneering work by Genaro et al. 23, 
evaluating the efficacy of different vaccines pro-
duced with raw antigens from L. amazonensis, L. 
braziliensis, and L. chagasi as compared to pla-
cebo in a canine population in the city of Montes 
Claros, Minas Gerais State, showed absence of 
protection, but an important limiting factor in 
this study was the large number of losses to fol-
low-up.

Palatnik-de-Sousa et al. 24,25 proposed a vac-
cine based on fucose-mannose ligand (FML) 
obtained from a strain of L. donovani. This vac-
cine is now being marketed by the Fort Dodge 
Animal Health laboratory (Overland Park, USA) 
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under the trade name Leishmune. Borja-Cabrera 
et al. 26 showed in an endemic area in the State of 
Rio Grande do Norte, Brazil, that this vaccine is 
immunogenic, with a strong humoral response 
(97% seroconversion) and cellular response 
(100% conversion of the Montenegro skin test). 
However, thus far there is no way to distinguish 
between the vaccinal antibodies and those pro-
duced by natural infection, and the Brazilian 
Ministry of Health has demanded euthanasia for 
all seropositive dogs, regardless of whether they 
are vaccinated 25.

New vaccines produced from DNA have been 
evaluated. Ghosh et al. 27 observed that the DNA-
A2 vaccine against L. donovani increases the cel-
lular and humoral response. Melby et al. 28 and 
Marques-da-Silva et al. 29, studying the DNA vac-
cine LACK (homologue for receptors of activated 
C kinase), observed a protective effect due to the 
increased Th1 response. The recombinant anti-
gens TSA, LeIF, and LmSTI1, formulated from two 
different adjuvants, proved to be excellent induc-
ers of immune response in dogs 30,31.

Despite the various proposals for vaccines 
produced with different techniques, clinical tri-
als are still needed to prove their efficacy.

Conclusions

Visceral leishmaniasis, although an old public 
health problem, still poses basic unresolved is-
sues. The current control program is based on 
measures whose effectiveness is questioned and 
whose cost-effectiveness has scarcely been ana-
lyzed. Meanwhile, the research does not point to 
safe and economically viable alternatives. Health 
professionals working in visceral leishmaniasis 
control are constantly pressured by dog owners 
and the mass media to present a solution to the 
disease’s spread and increasing incidence rates. It 
is up to funding agencies to provide the resources 
for conducting research capable of producing vi-
able control alternatives and practical responses 
within a reasonable timeframe and at a feasible 
cost in order to move beyond the currently estab-
lished measures.

Resumo

O objetivo deste trabalho foi discutir a disseminação 
da leishmaniose visceral em áreas urbanas consi-
derando a sua rápida expansão, assim como deba-
ter questões práticas e perspectivas relacionadas ao 
controle da doença. Dentre as medidas propostas, a 
eliminação em massa de cães soropositivos é a mais 
polêmica e de pior aceitação junto à sociedade. O seu 
impacto nas taxas de incidência varia entre os estu-
dos avaliados, sendo positivo em alguns e de pouco 
importância em outros. O tratamento canino, apesar 
de bastante utilizado na prática veterinária em nosso 
meio, baseia-se em estudos com fraca evidência cientí-
fica. A desinsetização das áreas é de melhor aceitação 
pela população, porém de difícil operacionalização e 
alto custo. Fatores intra e interurbanos têm sido pouco 
estudados e podem interferir no controle da doença. 
Por fim, discute-se o uso da coleira impregnada e da 
vacina, cuja expectativa quanto ao impacto na trans-
missão da doença é grande, embora nenhum produto 
disponível no mercado esteja devidamente avaliado, 
demandando ainda maiores estudos.

Controle de Doenças Transmissíveis; Leishmaniose 
Visceral; Urbanização
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